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Dust Sources



MODIS true colour composite image for
March 2005 depicting a dust storm
initiated at the Bodélé Depression

(Chad Basin)

MODIS True color Western Africa –
Altantic Ocean

Dust cycle and associated processes

Dust emission, transport and deposition are sensitive to surface wind 
speed and precipitation, among other factors.



Synoptic dust storms (large scale weather systems)

Mesoscale dust storms

Pre-frontal winds Post-frontal winds Large-scale trade
winds
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Sand and Dust Storms typologies



How dust interact with the climate?

Courtesy Carlos Pérez García-Pando, BSC

SOURCES: HUMAN DISTURBANCES e.g. agriculture



How dust interact with the climate?

(IPCC, 2013)



Is it a natural phenomena?



Is it a natural phenomena?

(Ginoux et al., RoG, 2012)



Is it a natural phenomena?



Is it a natural phenomena?

Kathmandu, Nepal, March 2017



Decadal to millennial scale dust variability

Courtesy Paul Ginoux, NOAA



• Seasonal dust distribution changes well characterized. Follows seasonal changing weather regimes
(mainly) and vegetation changes (in semi-arid areas)

• Interannual/decadal changes are controlled by climate and surface modification (land use,
desertification). Decadal changes are not well captures by models

Temporal changes in the dust distribution: SEASONAL and DECADAL CHANGES

Figure extracted from Tegen al. (2002)

Interannual, decadal and long-term trends



Interannual, decadal and long-term trends

Interannual-decadal variability is closely associated to precipitation, soil moisture and vegetation.



Dust decadal variability with climate models

Courtesy Paul Ginoux, NOAA



Connecting dust emission to dynamic 
vegetation model and land use change

Courtesy Paul Ginoux, NOAA
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